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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the accuracy of channel 
estimation by performing line estimation by using pilot signals of not only 
a self-channel but also the other channel. 

SOLUTION: A matched filter 103 inversely diffuses a signal of a self^ 
channel and a matched filter 104 inversely diffuses a signal of the other 
channel. Two inverse diffusion signals of path timing which are detected 
by a search circuit 105 are inputted to synchronous detection circuits 
106 and 107 respectively. Here, the inverse diffusion signals of pilot 
symbols of the filters 103 and 104 are inputted to line estimating circuits 
108 and 109. After delay processing, parts 110 and 111 compensate 
time delay of the inverse diffusion signals by using estimation values 
calculated by the circuits 108 and 109, synchronous detecting parts 112 
and 113 perform synchronous detection and a synthesizing part 114 
performs RAKE synthesis. Here, line estimation is performed by using 
not only a pilot signal of the self-channel but also a pilot signal of the 
other channel. 
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m:;^j5 1 OtiTsBSC (8) (D^oizU^^, 
[0 0 7 3] 
tXC 1 (n) other - (8) 

'#5=-r^;p^. 5^-v^-;i'fttcf@;3'jfcTP C75^*fTt)n^a 
^njfioj^iigTtt, ^m/-^u(Dj^xmmm(DA^m'^^ 
iz-oi'^xm.m-r^o 




[0 0 7 5] melt. :^mM(Dmm(Dmm4<Dmmmm 
[0 0 7 6] jUMftima. mmy'-^N s '>>r^)\^mz 

y^) bTiMWrs. SlafiimS, T>5^:^6 0 ITS 

Mbifeft^tt, Mt^^mm^6 0 2 -ei5^'>>n >a-- h 

Stl^lS^nfc:^. ■^y9-\^y4)V'^6 0 3, 6 0 4fC 

10 0 7 7] Sfc. C:©SfS«-^tt, ^-^-^^Jl/iSS^lHlSS 

6 0 7\ZhAij^n^o ^CD^^^^;l/il^lHl!S6 0 7tC 

:^sn^o -eUT. ^"■v^-Ji'ji^iiiifSe 0 7«. ;ioif 

[0 0 7 8] +)-- ^[hISS6 0 5T^m$n/t2-:5C0/N°X 

0 8. 6 0 9fc:A:'3$nS. dZLTf, &V-y^K7w;P 
CDM-f D h -»7l^;KDi£S£SS[«-^«[Hli|HtS[HlK 6 

10,61 wzKtt^n^. mmm'&m^<nm'^'mm. 
a«. ^m<r>mm\ t.nmc^$>^. iHi^itt^iHigs6 i 
0,6 1 xximjfzM'&m.^m^-z. iiMMsgge i 

2, 6 1 3TBtWaM^ffi«L;^c±T, |pl»i^&g|56 1 
4, 6 15TI^^&L. ^figa^e 1 eX'RAKE^fig 

[0 0 7 9] dn{CJ:0, WSttOigt.^te^^-^'^;!/*^?) 
COM bXS^tt^coft^tCffl ^ C t^^'T^ ^ 

U=f-^-^)\'W^^'^W<z-t^z.t.ifi-T:^^. Uid, Ji|5 

{z-::>^^xm.m Lx^^^^^. =1- K^m^nfc/t-r p n 
m^<nm'^^z^mm^znf£ozLhA^■^•^^. *ii 

[0 0 8 0] (.mm<Dmm5) mm<Dj^m4x\t, s« 

[0 0 8 1] :i(DJ:z>fJ.^-tit. i&^^:^)l'f}^^(Dm^ 
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-r. mmmm ^ nx ^ § h ^ t tim^rj:^ 
mm^mMX'$>^^^^)i) =^mn-t^^L\zj;: 
K). '^^^-)m^<7ims.(D[i^±^m^m^iz^i^^xmm 

[0 0 8 2] uT. m6^m^^xmm<Dmm4(Dmm^ 

<Dmmitmm<Dmmiiimm.x&^(Dx\ 

[0 0 8 3] i£m{|ijT-«. ^IfSx— iS'N s ->>#;P«5(C 

y^) Lxmrnt^o ^mmxit. 7>7-±&o its 

«LfcfS^«, Mi^S«lHl?S6 0 2 T^':7>=1 >A*- N 
$n«il$tlfcf*, ■7-y5^F7-<;l'4'6 0 3. 604f:: 

[0 0 8 4] sfc, do§m«^«. "^^^jv&iim^ 

& 0 7 \Z%Kil^n^, vl©^^^;i/S#?lilK6 0 7JC 

tj^n^. ^LT> g=-v^^;us#?iHiss6 0 7«. ;i<z)if 

m\zm-^i^^X'^^^^)\^<Dhy}:iyi/m^m^l'X, « 

6 0 4 tcss?if «x«i£m^t Lxe^s. :in{' 

J;D« V-y^h*>'^;i'iS'6 0 3«e5^^:^JU®{t^^je 

WiWiL. '^y^]^y^)UiS' 6 0 4itmn^nrcm^r=^ 
)i<Dmn^miKm.-r^:itizf£^o 

[0 0 8 5] +)--^lHlSS6 0 5TMtti$nfc2^conx 

0 8. 6 0 9 1,ZXt)^n^o ^-^^y^^K^-f-;!/ 
5'®/t-f D -y h ->>5j^;KDjS6J£ttltft^«lHllijt^ll8S6 

10, 6 11 (cA^fj^n^o \s\mm^m^(omrfRr^m 
s«. mm<nW'mi Lmm.x$>^. Mum-^m'^Q i 

0,6 1 lT*J6fcJt«M^ffll/iT, aMi!liig|56 1 

2.6 1 zxnm&m^^m\^tz±.x\ nwm.w>^ i 

4,6 1 STI^M^j^L, -&fi£a56 1 6TRAKE^fi£ 
[0 0 8 6] ^ntCckO, 
<7)T. ««ffl«««gS^I^±$-B:^::t;&iT#, i^ffl^ 
S*<!iLT, h7t^yi'»fc*ttT;fi£<, Jlifi<DJ^Ii4« 




[0 0 8 7] (HiffiWJgffie) IIM©Jg^6T«. §5^ 

m^m^\z-o\^^xmmt^, 
[0 0 8 81 mr, me^m^'^x^m<DmmA<Dwm^ 

(Dmmtmmo^T^mi tmWiX^^<Dx. zicitw^cd 

[0 0 8 91 )il«fliJT«, mmy'-^l^ s -»7p;i/®fC 

y^) Lxmmr^. ^mmxit, t>t-:^6oits 

mLfziSmt. «^S«Ih18§ 6 0 2 TiS'-i/ >3 >A- h 

$n«P$nfc^. vy^H:7^';i/^'6 0 3. 6 0 4fr 

(0 0 9 01 Sfc, dOSfSfi^tJ. ^■V^-'l^SJ^lHlgS 
6 0 7 tZhXij^n^. ZL<D^-r^)m9i.m^6 0 7\Z 

hm^<Dmm^-i ^>if^itmvx. s^^^^ji^aw □ 
hffi^<D2iffi^'-f 5>^»3]t-tT, «t>;«c€r<-rnfc 

^"r 5 >ifx'^m^ti^/u n -y hft^^w-rsffi^^ 

6 0 3ttS5"^^;K^«^€rjSi£«[L, V>y5^F7^';i/ 
[0 0 9 1] +J--5"lHlS§6 0 5T^ffi$tlfc2'r)OAX 

0 8, 6 0 9\zxtj-^n^o :i:ix. ^-^y^^^y-ov 

10. 6 1 wzxfi^ti^. wm.'^m^fDmvfBijsm. 
Wit. mm<Dmmi iimmx$>^o wn^m^m^ei 

0. 6 1 lT*J6fcJtS{iiS:ffll^T. jg5gfflSgB6 1 

2,6 1 3X'mr^rMm^mmi^rz±x\ mm^m^e i 

4. 6 1 5X-mm^i&L. -^f&^e l eTRAKE-g-fig 
f -5. 

[0 0 9 2] ;in(cj;0, ffi^^^^-^l/WA-rn-y hft-^ 
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i^^^z.tf)^x^^(DX\ m^m.o)mmM^\^±^ii:^z. 
#•2). mz, T^nmcommizisif^msit. mm^mm 

/•^-iwyh^^^-Jiyj^X'it^mX'h^o ^Tz, 3-K 
^a^A-fP-y h^^-V^JU^^^JC^DliTfeA'f P-y h« 

[0 0 9 3] il^aifStL-Tfi, A< P-y hft^ 

©^'i'5>ifit'ftT?^£<, IIM«?^®.4S.o:5®j;3(c 

^-T 5 >!fi)^±^ < -rn. h ^ t -y 

[0 0 9 41 (.mm<Dmm i ) mm<Dmm 7 •^jp 

^"P-h'ffl^V^ hA>h':^-A*ffl&£XRAKE^*^ffl 
fcS«eP{C'li;lfc«^®fflWggRtJf|Hli^i«^lHl!S;5: iz(D 

0#X.Tigffl-r^di:;i<i:tC<i:'9. A— K-^iTOliiP 

[0 0 9 51 HrSrfflViTHSgOJ^IgTOiagq^fTa. 
0 7 « 2 t © V :7 h > K ^-/\'4^^{C*3V ^T, 

^n^tli)^ 2 /tXO) R A K E SM^fT 5 SmgPCD^fiK^ 
5^-r:/p-yi7 0Ta&-5. ?5:*5> ^^m<Dj^m\zis\,^X. 

mmmmiz^i'^x<Dmmitmm(Dmmi iimmx$>^<n 

[0 0 9 61 iiftfiiJTii, jMflx-^'N s iyy:^)Vmz 
N p<B<Z)/t-f D y hy'—^timm^M (/t-r P -y h^P 

[0 0 9 71 sftfimi, ryf-i-7 0 1 x^mLtzm 

mt. «|i!SS«tHl8S7 0 2T5^':7>3>A*-hSn«all 

^nfcm. •7-y?F7^';UiS'7 0 3, 7 0 4trj;0a6t!£ 
«St$n^» ■7-y^F7^;P5'7 0 3-C=«-:^©*i<fe^75^ 

^ 36ffiSS:T S ;i <i: tc S o 
[0 0 9 8] it-^lHlSS 7 0 5 Ttt, ^tetSct^^T 2 

y®jSS|tMfi^«. l^flS^lifelilK 7 0 6 ~ 7 0 9 ICA* 

$n-5o Z.Z.X. ^-^y^f-Vy ^ )V^(Dn-iuyVyy 

it^)V(Dmm.'m^\mmm.-&'^%7 i o~7 i sic a* 

[0 0 9 91 iai^«ISIiI!S®l!;f^StJtSa«, *li6©J^ 
^1 tlsi^trfeSo -^UT, &lHl^«l«lHlSST*e*/tJi 

^ffi^fflt^T, #^ji5ffMaHi5 7 14-71 7xnf^m 

M^ffi^tl-^ciT. |H|W^jSgP7 1 8~7 2 1T|W|«^ 

[0 10 0] ClcD-a-^{CJ;0. RAKE-&^i:/N>K:t 
-A'-{CctS^fiK (-^^-r h:S^< A— d^'IBIBttc 




mm^^om^iA^-^is. (®2©2 0 5) Lxt^^mm 
[0 10 1] cmiccko. ?a^cD«i)3m (ffiM§§&c>'[ii 

^Jt^lHlSfS) V7 hA>K:t-/N*fflRtJ^RAKE^ 

[0 10 2] (*Sfi®j^il8) HM®®^8T«. v;u 
^ a - Kffl-^ V 7 N > K RZ>'R A K E 

yY:t-n(Dmm.'PB.m&wsi\zi^sCx. ^'f-\^)V(D 
mmvm<Dm^\zm ^^^^mmmwi^mmt^ z.t:\z^ 

mtmmm(Dmm.^m^m^\z'o\>^xmmt^o 
[0 10 3] mB^m^^xmM(nmm^(Dmm^no. 
0 8 \t.:^^m<D^m<Dmm^ s \z%^m.wmmM<Dm^ 

T, ^*^B»cotiT®iJiiq«iijg©}^sg 1 t.nmxib 

[0 10 4] jii«<B'JT«, mm^-^N s v>/J^;i'»(c 

ffiLfc«^«. *E^Sm[HlgS8 0 2T5^':7>=l>A-- h 

[0 10 5] -9— ^0^8 0 8T«, 1SI^©/tX©^^-r 

8 0 5JCA*$nS. lHli^it5eiHlgS©«if^ROtl^3S«, 
mm(DWM 1 il^tlTS)^., |Hl^M?SlHlJSS¥ 8 0 4 6 
®fS^«. ^iSfS^-&^ffl0^^lEl?§fP8 0 7TRAK 
E^figStl, lH]«jt^|512Sp8 0 5*^^>®«^tt, [Hl^ 
i«^ffl®^»«lHl?Sffif8 0 6TRAKE^fig^n-5, f£ 

|5I^^^&lHIi^§ll8 0 4-c«. ft^{c*tLTi^raiiM 

[0 10 6] mm^r&^^ms O 4, lal^it^lilSSff 8 

0 5. itkmmn-Bmm<D'^^m^m8 0 7, mi^m^m 
(D-^f^m^m- 8 0 6 «. ^n^nx-Y ^ s i i ~ 8 i 
5izmm^tixis<o^ #fflP+®iHiss^jg:i:^o#^Tt* 
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ii~8i5«. mmmmm^s 0 9\zj;:iomm-^n 

;io^#$ijfPlHisS8 0 9tt. Fic. Vv- 

h/N>K;f-A*W«^, RAKE^figAXic, ^£«!t^^^, 
/l-f n-y hM^^'^f 5 >i^;^j:<!:<7)$iJffli«#«-^8 1 0 iz 
ctD^X-Y-y^S 11-81 5<5r$iJffllT^o UiS, 
^#$irifilI5I8S8 0 9tt. tf— 5^(1I8S8 0 8 =b*iJPt-^o 

[0 10 7] ^^mmz'Z-'mm^?^^. 
^mzit-cx-7)i9-:i- K-^y hA> k^-a*^r a 

KE-^^mizhm^m^xmmx^^fzisb, m^^^ju 
(Dm^m^(Drzisf)izmrzrj:±tmmm^mi3a^m'i'^f^^ 

[0108] mm(ommi9) ^iRz^m2^m\'^xm 

m(Dmm9 (Dmm^'i'ro. tm. :^mm.<7imm\zii\,^x 

^M^m.\z-::>\^^x<Dmm\tMm<Dwmi t.w[m.x$>^(D 

[0 10 9] MffiffliJTtt, ill«T'-^Ns>'>#;UfttC 
N pOOA'f D -J (A-f P -7 h:/D 

■yi') UTitffi-r^o S«ffliJT«, T>5":M0 1TS 
«Lfe«^tt, *|i^S«lHl8Sl 0 2TiS'«>>=J>A*-h 
^nap$nfc^t, v-y^K7-<;UiS' 1 0 3, 104(3 
J:«3j^ffiiSc$n^. •7-y^H:7^;u^' 1 0 3«S5^^^ 

[0 110] -t)-— 5=-|hI?S 1 0 5T^tb^tlfc2-OCDAX 

0 6, 1 0 7 \ZXfi^ri^o ZldT. #V>y^K7^;i/ 
^'O/l-r P>y N-»Jj?;KOjS»i£«i«^ttlHl^it^lHl2S 1 

0 8. 1 0 9{rA:'j$n^. 

[0 1 1 1] |112{c:*5i/iT> #Hit?^2 0 l«g5"-v^ 
Jl.^/t'f D -y h<S^OjS6S£m«^T* K> , 2 0 

2 «ft!i5^^:^JK7)/t^ D-y hffl-^OjSCffiiJM^T^^o 

^n-e'n®ft^ 2 0 1, 2 0 2 ttjft^imgs 203, 20 

<Dil^. S«fS^(©7l^-A:7*-V«y hJc43ttSM^ 

^llScXP-y hWA-r D^y h -y i7 ^^rfflv^Tff 5o ^-L 
T, ;^n^©1Si!cXn-y hO/N'-f D-y h:/P-y^^tt. 

^ae2 0 5(c*3tiT-&fife^n, •&fixm^{ii<i:LTm:^$ 

[0 112] ^^^-)m'^:tj^<7iWMt\.X\t. n#B 

±IBiC (1) if^i, nSSO/N'-fP-y K:/P-y^CD 

1 AXSO^^^Jl'Jt^ffltt-hfSS: (2) <OJ;5{C/c£ 
19 . ^ ^ {cSfi|^©1fli^X P -y h ©/t-f P -y h 

iieJC (3) tc^-T^^-^-^^JUt^*^ 

[0 113] Z.Z.X. a i (^1) tttt*.«iS:Tfe-5. 

3:©J:5fCfflH©i«t.^mi^©XP>y h©«I^M^ffll^§ 
diitciO. 5^^;^;U«^©*«ffi<£l^G_hT^S. Sfc. 

m^mm2o z\zii^^^\'^)v<Dm^m^K, \ (n) 




self, $fcm^lEl?S2 0 4fC=t^<t&^^^^;l/Wjt^fit^ 
CI (n) other^iTSt, •&fiK^a)m*2 0 6tt± 
geiC (6) ©JiptC/i^. 
[0 114) ±m^m\Z.i:0. lH|i^«l^|5I!S 1 0 8. 1 

0 9T3}<*fcjt^ffl^ffli.^T, mmmmmi i o, 1 1 
ix'mmmm=s:mmLrz±x\ mmm&mi 12, 11 

3Tll^«li6L. ^^gPl 1 4T'RAKE^^T-l)o 
(6) fCf^t^O. lliSOJ^^3TfE®UfcJ;5 
iz. S (8) ^ffll^TM^-WtUT^fiKLTfe^l'^^li: 

[0 115] C:niCJ:D. fiE3l50Wlt«/N°-1' D -y hfl^ 

[0 116] mm<Dmmi o) 04&t>'0 2$:fflt.^x 

[0 117] SlffifiiJT«, y'-^^^:^}li:m.^Vmm 

a) Lxmmr^o ^mmx-it. T>T•:^4 0 it§« 
Lfc«^«, mm^mm^ 402 -CiS'':? >3 >a- h $ 

nmrn-^tl^^. V-v5^h*7^;i'i5'4 0 3~4 0 StCJ: 

036J£tSr$n^<, -7>y5^K7t';i/^4 0 3, 404«^ 

[0 118] -y— ^IhI?S4 0 6T^ffi^nfe2-0©/tX 

0 7. 4 0 8tcA:^$ns. ^T-y^^K^-r ;u 

0 9,41 o\zxts^n^o 

[0 119] 0 2lC*3liT, ^WM^2 0 l«g^r^- 

^n^enom^ 201, 202 itm^m^ 203, 20 

[0 12 0] ^^^)m^-:^^(Dmmtvxit. n#e 

cDXD-y 1 /N-xs®®i£«j!m^i&±iBS (1) i-r 

=to/±f2S: (4) (c^-r?^^^;i/itt«ffl/&q#?.n-5, 
«i«iHi?S2 0 3{c<tse5^-v^;i'«)«i«ffl^c 1 
(n) self, ^rcm^m^2 0 4\zj:^m'f-y^-j\^o:>m 

^m^C 1 (n) other€:i:-r^i:, -&^^om;'a2 0 
6«JifeS; (6) (D<tp»c;5:-1), 
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[0 1 2 1] ±tB:^S(Cci:D. lHl^ti^[Hl?S4 0 9, 4 

1 oxMsbtzm^m^m^^x. mmmm^4 11,41 
2X'mmmm^mmi^rz±x, mm^&^4 13.41 

4X'mm^^ly^ ■&fiRgP4 1 STRAKE'&^rS. U 

^ (6) ^mo:>mm3Xtmi.tzJ;:o 
iZ. ^ (8) ^ffll^Tai^f^ttbT-&^L.Tfo^ti^:i 

[0 12 2] vinfCJ:»3. tie3le©W«®/t-f P >y hft^ 

[0 12 3] ±ssmm<Dmmi^i ott, jgfi:ffl»^t> 

axmm-r^ztti^^mxh^o ^tz. ^^mit. ±m 
mmc^mm 1 ~ 1 0 izm^^nr. m^^zvxmmrr 

^z.hi!)^^mx^^o 

[0 12 4] ^^mo^mm^mmRnmmmmmm 
mMmmi^:^7-i^izisif^^mmmmt£a<DissMm 

[0 12 5] 

D>y h«^SrfflVifc[l^«^l'j:D|W|W^S$:ff 3D 
S - C DM A.«^ffl«gBlCffll> e)nsiii^jt^^Bfc 
fet^T, e?-\'^Jl';'£ttT^C<fta5^^^;K^/t'f D-y h 

m^^hmi'^xmuim.^no^itiz^o, ^^^jm 

[0 12 6] ^tz. ^mM\z^n\t. ffi^^^^;KZ)iHi^ 

A*-^ R A K E \z K) m^xmmr^ c: t tcj; 
K) . ±tmMiz>ii^w:fs:m^mm(Dmia^m'm\zn^^ 

m 1 ] :$i^m(Dmmo)mm 1 izm^mmmmms (s 
[m 2 ] 01 i,z^-r»Mmmmm<D^um^^^(Dmi$. 
[0 3] El 1 [z^^rmmmmmmtmmmm^mxrzm 

:/n -y i7 0 

[0 4 ] ifmmmM<Dw^m 2 \z%^m.n.mm^^(Dm 
m 5 ] ifmn(Dmm.(Dwm 3 {c^s^^fflmiiBfcij 

tt^lHl«glt^SBO«fig^S^T::^n -y i7 0 

[0 6] 2js:^BJ<75||ig®fl^S|4~6lC'e^'5«l^aft^l« 
<7)i^^i£:*-r:/a>yi'0 

[0 7 ] ^mm(DmM<Dmm 7 iz^.^mnmmmm<Dm 
[0 8 ] i^%m<Dmm<Dwm s {c{i^M^®«gg®« 

fiKS:^-r^P>yi7 0 

[0 9] 'i^^ommmmMoimji^^m-rzfu-j^m 

[010] «e5l5««l^«^BcO;^fiit^S^ryP>yd7 0 

[?^#<^)iK?^] 



(12) 
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1 0 1 T>T•:^ 

1 0 2 Mm^m\Bi^ 

1 0 3. 1 04 V-y5^h*7-i'^l'^' 

1 0 5 if- ^H^S 

1 0 6. 1 0 7 HWIfeiSlHliJS 



1 0 8, 1 0 9 (Hl^jtSlHl8S 
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